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Purpose: Identifying risk factors for inferior outcomes after ACL
reconstruction (ACLR) is important for prognosis and future treatment.
The goal of this study was to analyze a sufﬁciently large enough cohort
to evaluate whether articular cartilage and meniscal variables are
predictive of three validated sports outcome instruments. We hypoth-
esized that articular cartilage lesions and meniscus tears/treatment
would be predictors of the IKDC, KOOS (all 5 subscales), and Marx
Activity Level at 6 years after ACLR.
Methods: From 2002-2004, 1411 ACLR subjects were prospectively
enrolled and followed longitudinally with the IKDC, KOOS, and Marx
completed at entry, 2 and 6 years. A logistic multivariable model
consisted of patient demographics, surgical technique variables,
and articular cartilage injuries and meniscus tears/treatment for
determining the predictors (risk factors) of IKDC, KOOS, and Marx at
6 years.
Results: We completed a minimum follow-up on 93% (1307/1411)
of our cohort at 6 years. Baseline results included 56% male, median
age of 23 years, 75% involved in non-contact injury mechanism,
articular cartilage pathology (MFC-25%, LFC-20%, MTP-6%, LTP-12%,
patella-20%, and trochlear-9%), and meniscal pathology (medial-38%,
lateral-46%).
Both articular cartilage lesions and meniscal tears signiﬁcantly pre-
dicted 6 year outcomes on IKDC and KOOS (Table 1). Grade 3 or 4
articular cartilage lesions in various compartments (excluding patella)
signiﬁcantly reduced IKDC and KOOS scores at 6 years. Figure 1 focuses
on IKDC and demonstrates worse outcomes with chondral injuries on
the MFC, MTP, and LFC. Likewise, the KOOS was negatively affected by
cartilage injury. The sole signiﬁcant predictor of reduced Marx activity
was the presence of a grade 4 lesion on the MFC.
Lateral meniscus repairs did not correlate with inferior results, but
medial meniscus repairs predicted worse IKDC and KOOS scores. Lateral
meniscus tears left alone signiﬁcantly improved prognosis. Small partial
meniscectomies (<33%) on the medial meniscus fared worse, but
conversely, larger excisions on the lateral meniscus (>50%) improved
prognosis.
Analogous to previous studies, other signiﬁcant predictors of worse
outcome scores were lower baseline scores, higher BMI, lower educa-
tion level, smoking, and revisions.Table 1
Signiﬁcant Predictors of Each Outcome Scale at 6 Years (p values)
Structure IKDC KOOS Marx




–Medial 0.003 0.001 0.001 0.004 0.025
–Lateral 0.027 0.001 0.002 0.001 0.001 0.024
ARTICULAR CARTILAGE
–MFC 0.012 0.017 0.002 0.05
–LFC 0.002 0.029
–MTP 0.002 0.033 0.024 0.02 0.029
–LTP 0.037
–Patella
–Trochlea 0.031Figure 1. Articular Cartilage Predictors of IKDC at 6 Years (OR +/- 95% CI).Ă
Conclusions: Both articular cartilage injury and meniscal tears/treat-
ment at the time of ACLR were signiﬁcant predictors of both IKDC and
KOOS scores at 6 year follow-up. Similarly, having a grade 4 MFC lesion
signiﬁcantly reduced a patient's Marx activity level score at 6 years.
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Purpose: Semiquantitative MRI whole joint grading systems have been
proven to be powerful tools in assessing osteoarthritis progression and
early detection especially in clinical research of the knee. However, for hip
osteoarthritis MR grading systems have not been as well investigated,
though there is an increasing research focus on the hip joint with the
concept of FAI leading to early osteoarthritis and increasing treatment
with hip arthroscopy over the recent years. The goals of this studywere (i)
to develop a novel semi-quantitative osteoarthritis evaluation scoring
system for degenerative hip abnormalities using MRI designed for easy
surgical correlation and (ii) to evaluate its reproducibility and validity.
Methods: Radiographs and non-contrast 3T MR images were acquired
from hips of 94 patients (50 males and 44 females; aged 23 to 71 years).
The standardized hip osteoarthritis outcome score (HOOS) question-
naire was used as clinical parameter and was acquired from 66 subjects.
Intermediate weighted fast spin echo images were acquired in 3 planes.
They were analyzed using a new whole-joint MRI scoring system
evaluating cartilage, labrum, bone, synovial structures and tendons of
the hip by 2 board-certiﬁed radiologists. Subregions of the joint were
designated to maximize ease of scoring and practical correlation on
surgery based on geographic zonemethod for hip arthroscopy. Articular
cartilage, bone marrow and subcortical cysts were evaluated in 12
subregions. Cartilage loss was graded as either none, partial or full
thickness. Labrum was scored based on morphology and complexity of
tear. Bone marrow, subcortical cysts and greater trochanter tendinop-
athy were also semi-quantitatively graded. Intra- and interobserver
reproducibility was measured on a random subset of 30 cases and 94
cases respectively, using Cohen's kappa statistics. Validity was tested by
assessing correlation between Kellgren-Lawrence (KL), OARSI hip
osteoarthritis grading and clinical parameters from HOOS. Oneway
ANOVA analysis was used for KL grading and Pearson's correlation for
OARSI and HOOS.
Results: Radiographic KL grading distribution was: KL 0¼26, KL 1¼33,
KL 2¼19, KL 3¼14. Intra and inter-observer reproducibilities per single
feature had K values between 0.68 to 0.82 and 0.56 to 0.96, respectively.
Kappa values were lower for cartilage and synovial evaluation (less than
0.80) and higher for labral, bone marrow, synovial abnormalities and
greater trochanter insertion tendinopathy (greater than 0.80). The
overall percent agreement was above 0.80 for both intra and
